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Japan Aerospace Exploration Agency (JAXA) launched an Earth observing satellite for climate studies named “GCOM-C” on 
December 23, 2017 which carries an optical sensor SGLI (Imaoka et al., 2010). The SGLI observes sunlight reflection and 
infrared emission from the Earth’s surface at 250 m spatial resolution on a global scale. In particular, the capability of 
observing daily changes in thermal environments of the high latitude land and ocean at the 250 m resolution is a unique and 
key function of SGLI that enables us to monitor fine structures of land and ocean surface temperatures. In this study, we focus 
on the monitoring spatio-temporal variations in surface temperature of the six major Arctic rivers in Russia and North America 
flowing into the Arctic Ocean using SGLI thermal infrared images. Recently, while the snow cover extent in the Northern 
Hemisphere has been decreasing in all seasons during the past three decades (Hori et al., 2017), the Arctic rivers have been 
discharging increasing amounts of freshwater and heat into the Arctic Ocean (Shiklomanov and Lammers, 2009) and thus 
could influence not only the freshwater cycle but also thermohaline circulation in the Arctic Ocean. Therefore, the monitoring 
the temporal and spatial variations in the Arctic river surface temperatures is an important step to elucidate the mechanism of 
the freshwater and heat discharge from the northern Continents (Eurasia and North America) into the Arctic Ocean. Our 
preliminary analysis results using the first two-year observation data of GCOM-C/SGLI show that SGLI has enough capability 
to observe the detailed variations in surface temperature of the major Arctic rivers as well as small tundra ponds. 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  Temporal variations of river surface temperatures in 2018 and 2019 for Yenisei river (left) and Lena river (right) retrieved from 
SGLI thermal images at the grids nearest to the in-situ stations of ArcticGRO. 
 
References 
Holmes, R.M., J.W. McClelland, S.E. Tank, R.G.M. Spencer and A.I. Shiklomanov, Arctic Great Rivers Observatory.  Water 
Quality Dataset, Version 20190904. https://www.arcticgreatrivers.org/data, 2018. 
Hori, M., K. Sugiura, K. Kobayashi, T. Aoki, T. Tanikawa, K. Kuchiki, M. Niwano and H. Enomoto, A 38-year (1978–2015) 
Northern Hemisphere daily snow cover extent product derived using consistent objective criteria from satellite-borne optical 
sensors, Remote Sensing of Environment, 191, 402-418, https://doi.org/10.1016/j.rse.2017.01.023, 2017. 
Imaoka, K., M. Kachi, H. Fujii, H. Murakami, M. Hori, A. Ono, T. Igarashi, K. Nakagawa, T. Oki, Y. Honda, H. Shimoda, 
Global Change Observation Mission (GCOM) for monitoring carbon, water cycles, and climate change, Proceedings of the 
IEEE, 98, 717-734, 2010. 
Shiklomanov, A.I. and R.B. Lammers, Record Russian river discharge in 2007 and the limits of analysis, Environ. Res. Lett. 
4, , doi:10.1088/1748-9326/4/4/ 045015, 2009. 
